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1.0 Meter Functions 
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Important: 

Read the operators manual thoroughly before using mis 
multimeter This manual >s intended lo provide base 
information regardng the multimeter and to descrfce 
common test procedures vitiich can be made with ths unit. 
Many types ol appliance, machinery and other electrical 
circuil measurements are not addressed in this manual and 
shook! be handled by experienced sen/ice lechnttians. 
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WARNING! Use extreme caution when using 
mis muttimeler. Improper use of this tester can 
result in severe damage lo property, severe 
personal injury or death. Follow all instructions and 
suggestions In Ihis operators manual as well as 
observing normal electrical safety precautions. Do not 
use this multimeter ir you are unfamiliar with electrical 
circuits and proper test procedures. 

2.1 For Your Safety 



'A 



WARNING! Use extreme caution when checkitg 

oIl-i-' cj! urn. :■. 



2) A WARNING! Do nol stand in we! or damp work 
areas when working w*h electricity Wear 
lubber soled boots or shoes. 



A 



WARNING! Do not apply more voltage or 
current than the set range ol (he multimeter 
will allow. 



4) Do nol touch the metal probes ol the test leads when 
making a measurement . 

51 Replace worn vest leads. Oo nol use test leads wilh 
broken or tattered insulation. 

6) Discharge a capeaa belore measuring*. 

7) Remove the test leads Irom Ihe circuit being measured 
as soon as Ihe test is completed. 

81 /%\ WARNING! Do not measure voltage when Ihe 
I ' \ function' range switch is set on the resistance 
(ohms) or Ihe current (mA) settings Never measure 
current when the tester is set on the resistance range. 
Never measure AC voltage when the tesler is set on 
DC voltage or DCmAA. Setting the tester on Ihe 
incorrect tunctnn may burn out some o' Ihe internal 
circuitry and may pose a safety hajard. 



3.0 Operating Suggestions 



i) Set the function/ range switch lo the propei position 
before making a measurement. When the voltage or 
current is not known, it MUST be determined that the 
capacity of the selected range wit handle the amount of 
voltage or current In the circuit (see «3 under Tor Vour 
Sale!/). Always start with the highest range in the 
(unction. II the voltage appied tails within the range ot 

appropriate setting lor greatest accuracy o( reading. 

2t Avoid placing the tester in areas where vibration, dust or 
dirt are present. Do not store the tester « excessively 
hot. humid or damp places. This tester is a sensitive 
measurng device andshouU be treated with the same 
regard as other electrical and electronic devnes. 

3) Using the tester in areas with nigh magnet): lieUs can 
result n inaccurate readings. For greatest accuracy ol 
readiig. lay the teste on a Hat. non-metallc surface. 

4) When the tester is not In use. keep the lunciion'range 
switch in the OFF position. This keeps the needle 
indicator Irom deflecting or "bouncing" excessively 

51 When disconnecting the tast leads Irom the unit . always 
grasp the leads where the input jacks meet the tester 
housing. Never pull the leads out ol the jacks by the 
insulated wire or transport the tester using the test leads 
as a carrying strap. 

61 Never immerse the tester «i water or solvents. To clean 
the housing use a damp doth with a mnimal amount of 
mild soap. 

7) H the resistance (ohms) function ol the tester is not going 
to be used lor a week or more, remove the internal 
battery lo avoid potential leaks that may damage the unit 

3.1 Preliminary Adjustments 

Fully seal the lest leads in the correct input jacks. II 
necessary, using a small flat tp screwdriver, slowly turn the 
mechanical zero adjustment screw clockwise or counter- 
clockwise unti the needle indicator is directly over the three 
Hack zeros at Ihe left end of the scale. 
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Reading the Scale 




(Ohms! Scale 



DC Wiaoc & 

Mllliomp* Sc*e 



Common Markings ti 
both ihe AC a DC 
Votugo Scales 



OB Scale Ic Transistor 
Gain Measurement 



3.2 Check Condition ot Internal Battery 

Belore making resistance or continuity tests, check the 
condition of Ihe internal battery. Fusl turn the lunciion'range 
sw«h to the ohms R. i position. Short tie lest leads together 
and the needle indcalor should def »ci to Ihe right side of Ihe 
scale Keep Ihe test leads shorted logetier whie 
simultaneously turning the zero ohms adkislmenl dial until Ihe 
■eedte indfcales zero at the right sue of the ohms scale. II the 
reedle wil ni>! iero. i^pj- fit* :j!lt«i-i wth twu rr**. T 5 



4.0 DC Voltage Measurement 



I) Fully seal the test leads in tie correct input jacks. (•) Hack 
lead, (.(red lead. 




2) Sel me lunction 1 range switch » the appropriate OC 
voltage range If Ihe voltage is unknown use the highest 
range. H the voltage applied (alls within ihe range or a 
tower setting, reset Ihe lunction 1 range switch to the 
appropriate setting lor greatest accuracy ol readng. 

3| II the polarity ol the circuit to be tested is known. Much 
the black lest lead to the neutral stfe H the polarity is 
unknown, touch the test leads lo opposite sides ol the 
circuit. II the neede indicator dellects to the left ol the 
scare, reverse the test leads. 

Use the chart below as a guide lo reading DC 
voltage measurements; 

DCV Read and 

Range Following Multiply 

Selling Scale Reading fey: 

2 5 0-250 Divide Reading by 100 

50 0-50 1 

250 0-250 1 

1000 0-10 100 



Common DC Measurements 

4.1 Automotive Batteries 

Sel the luncitonrange switch to 50 DCV. First check Vie 
Quality ol Ihe battery lermirol connector by loucNng the red 
(.) lesl lead to ne connector whle touching the black H test 
lead lo any bare metal tame work ol Ihe vehicle The lesier 
should read 1 2 volts or higher on the 0-50 scale with all of the 
vehefe accessories turned oil. II tie needle indcalor moves 
sporadcaiy. this inJcates a bad terminal connection. Remove 
Ihe terminal connectors and clean boti terminals and 
connectors thoroughly. For improved conductwiy and 
corrosion resistance, coal Vie lermnals ard connectors with 




G8 aOX-100 antt-oadant compound (available ai your local 
hardware store). Replace and lighten me lermnai connectors. 
Secondy. i the terminals and connectors am making good 
contact, touch me lest leads lo Ihe battery and vehicle 
framework as described above (seelg. 2|. Note the readng 
ol the tester. Get an assistant lo turn on Ihe headlights while 
me test leads are making contact. The needle indicator should 
drop a lew veils. Should Ihe needle indicator ttop 5 voHs or 
more. Ihe banery should be charged or possibly replaced K 
Bw voltage drop a sgnHcani The crcu* may need to be 

Lh.'L^_-:'jrl",.- k. p'u:Il-i"_ WIIi-i Iris- 'jliir,, sal syslert Hal 
ni:> tic lj r ,-_ i . r ti; :ro ulk-, 

4.2 Alternators and Generators 

Sel tie (unction 1 range switon to the 50 DCV range. White the 
engine is iding ai normal operatng speed, touch Ihe back (-) 
tesi lead to the metal Iramewck ol me vehicle, then touch the 
red (■) lesl lead to the output terminal connector The 
alternator output cabte is always the heaviest gauge cable 
attached to Ihe afternalor {see fig. 3i. The neede indcalor 
shouU read 12 volls or more. « Ihe needle indcalor moves 
sporadcaiy the cable may need to be tightened. H the engine 
is iding tower Han Is sped Bed in tie vehOe owners manual, 
the voltage readng will be lower. II Ihe outout voltage is 
signlfcantry tow. the alternator may require service 
or replacement. 

rt 

Figure 3 

A WARNING! When making aulomotw 
measurements, observe salely precautions. Slay away from 
the Ian blades, belts and other moving pans ol the engine. 
Keep the multimeter and Us leads away from movrig parts. 



4.3 Household Batteries 

Household batteries can bo lotted rt eitier one of Iwo ways. 
For a good bad check, sol the function.»ange switch k> ihe 
i.5Voi 9VBAT ■.t--'iyceiwdng on which type of battery is 
lobe lotted. Plug tie red lest bad into Ihe jack marked 
"OV11A". Touch Ihe red (■) load to tie (■) terminal o" the 
bailor/ and the black {•) load lo Ihe <•) terminal of Ihe battery. 
Read Vie BAT scale al tie very bottom of the scale pate Trie 
scale wil indcale t Ihe battery is good, questionable or should 
be replaced. To more accurately measure the voltage value ol 
tousehoti batteries, sel the funclxin'range switch lo 10 VDC 
and touch the leads lo Ihe battery as beloro Bead Die 0-10 
scale Id determine the conation ol Ihe battery. 



5.0 DC Mllliamp Measurement 



1) Fully seal Ihe lest leads in tie correct irput jack* 

2) Sot Ihe rundoruvange switch lo the appropriate 
OCmA selling. 

3) Touch Ihe lest leads lo Ihe circuit in series <m line with the 
circuit j so that the or cut current passes through ihe 
miitimoier in order to make Ihe measurement If the 
needle indicator deflects lo Ihe left, reverse Ihe tesi leads 
Wilh a sei range of 5mA. read Ihe 0-50 scale and "drop' 
the zeros. With a set range ol 500mA read the 0 250 
scale and multiply the readings by 2. 




Common DC Milliamperage Measurements 

II is important lo podi out that miliamps can aso be 
expressed as thousandths of an Ampere. Therefore 500 
miliamps is 500 Ihousandhs ol one Amp or n ol one Amp. 
The mi liamperage (unction ol your multimeter is commorty 
used by etectionCs repar technicians and hobbyists to 
troubteshooi various low voltage or cub Although not 
normaiy used lor electrical troubleshooting around the home, 
ths funclnn can be used lo measure the miliamperago draw 
of househod items such as flashlights and other battery 
operated devtoas thai do not draw more than 500mA. m fig 4. 
the red (t) test lead is hooked up to the (•) termnai ol the 
lamer n battery whle ihe black (-) lest lead is hooked up to Ihe 
bub. The tester will indcale the mi hamper age draw when tie 
Hashighi swito-i is thrown in Ihe ON position. 



Figure 4 




e-f-± WARNING! Do not apply voltage to the 
test leads while the tester is set in the milliamp 
range. See »8 under For Your Safety. 



DC 10Amp Measurement 

A separate input jack is provided lor measurement ol DC 
current up to 10 Amps. This range is not fused so * is 
imperative that Ihe circuit under test does not exceed 10 
Amps. Additionaly. this function is designed for intermittent 
use only Maumum contact of Ihe test loads wilh Ihe cicuil 
is 1 5 seconds, with a minittum intermission time of 30 
seconds between tests. Sel the function .range switch lo Ihe 
1 0A range. Touch the test leads lo ihe Ocuil in Ihe same 
manner as instructed in DC MILLIAMPERAGE 
MEASUREMENT. Read the 0-10 scale. 
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6.0 AC Voltage Measurement 



1 ) Fully seal me lesl leads in Ihe correct inpul jacks. 

2) Sel me lunctonlange swicn to ihe appropriate AC 

vol lags range. I* Ihe voltage is unknown, use the highes! 
range. I Ihe voltage applied falls within the range oi a 
lower sefliig. reset Ihe (unction. 1 range switch lo me 
appropriate setidg lor greatest accuracy ot rearing 

31 Touch Ihe tool leads lo Ihe circuit under lest. With AC 
voltage, the polarity ol me lesl leads is nol a (actor. 

Use the following clan below as a guide to reading AC 
voltage measurement: 



ACV 


Read 


and 


Range 
Se»i"q 


Following 
Scale 


Multiply 

Reading Dv. 


10 


0-10 


1 


50 


0 50 


1 


250 


0-250 


1 


1000 


0-10 


100 



Common AC Voltage Measurements 



6.1 Wall Receptacles 

If the receptacle is conlroied by a switch . make sure Ihe 
milch is CM Set the funelion,<ange swilch lo 250 ACV. 
Touch Ihe lesl leads to me *hol" and 'neutral' slots ol the 
receptacle (see fig. 51 The needle indicator should read 120 
VAC on the 0-250 scale. To tesl lor proper grounding ol the 
receptacle, touch one lesl lead lo me 'hoi* {narrow) side ol 
Ihe receptacle, and Ihe other lesl lead to me ground slot. 
The tester should read 1 20 VAC as colore. To tesl lor proper 
groundng of non- potariied receptacles lfig.61. alternately 
louch me lesl leads between the receptacle slots and Ihe 
wall plate screw. The lesler should incScaie 1 20 VAC when 
one lesl lead contacts me *hof side ol the receptacle II 
ground contact cannot be made on me wall plate screw, 
remove the nal plate and louch the electrical box with Ihe 
lesl lead in Ihe same manner as before. The tester should 
read 1 20 VAC with one lesl lead louching the electrical bo* 
and Ihe other touchrtg ihe ive side of Ihe receplacle. If nol. 
Ihe receptacle is not property grounded. 




Neutral Hot 




Figu-eS mm Figures 



6.2 Appliance Receptacles 

Sel the funcWn'range switch lo 250 VAC. Tout* the lesi 
leads to the r eceptade skits. The tester should read 240 VAC 
between the two ttoT sides of the receptacle, and 120 VAC 
between the neutral slot and either of the two -her odes 
(see lig. 7). 




6.3 Circuit Breaker Panel 

To test lor detective circuit breakers, sel the linct on.t ange 
switch to the 250 VAC or 600 VAC settings Touch one lest lead 
lo tie neutral (buss) termrtal slip of tie breaker panel and the 
other teal lead to Ihe leminal on the orcuil breaker (see fig. 8} 
The tester should read 120 VAC on the 0-250 scale. 




0 Resistance'Continuity Measurement 



For resistance and circuit continuity testing with power OFF 

1 ) Fully seal the lesi leads in Ihe rtput lacks. 

2) Sel the function range switch to the FUtK position and 
short the lesi leads together. Using the zero ohms 
adjustment dial. sUwty turn the dial until the need* 
Wdcator reads -0- ohms at the right end of Ihe ohms 
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31 



scafe. II the needle wil not zero, replace the interna] 
batter «s with Two new 1 5 volt AA size batteries (see 

Touch Ihe test leads lo the resistance or non-energized 
circuit lo be measured. Measure the value of Vie reading 
on the ohms scale and multiply Ihe reading by 1000 If 
you're making basic continuity tests, the neede indicator 
should move all Ihe way lo the right side ol the ohms 
scale il continuity exists. 

Note: When switching the unit back and forth (rom ohms to 
other (unctions, always zero the needle kidfcaioi before 
taking another readng. Faikire lo zero Ihe needle belore 
taking resistance'contlnuity measurements will result in 
inaccurate readngs. 

Continuity Buzzer Setting 

For quk*. audible conbnuty checks, turn the function "range 
switch lo the -I setting. If Ihe orcuil under test has a 
resistance of 1 00 ohms or less. Ihe internal buzzer wn sound 
when the test leads are touched lo Ihe crcuit. This makes 
continuity checks auk* and easy. Nole; The needle indcalor 
wil not inctcale resistance values when the tester is in Ihe 
A mode. Do not operale Ihe continuity buzzer continuously 
as tho wil discharge the internal batteries. 



(Ohms) Scale 
Top Green 
Scale 



Zero Ohms 
Adjustment 
Dial 



Audible 
Continuity 





Black 
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Common Resistance and 
Continuity Measurements 

Ccniriuty ims are probably the most frequently performed 
electrical troubieshootrig procedural around me home. 
ALWAYS REMEMBER THAT CONTINUITY CHECKS ARE 
TO BE MADE WITH THE POWER TO THE CIRCUIT 
TURNED OFF. Polarily ol the vest leads is ml a factor In 
making continuity checks. 

7.1 Extension Cords 

UnpUg the cord Sei Ihe (unction 1 range switch to the R>1K 
position. Touch one of the lesi leads lb one ol Ihe metal pwy 
endsol tie cord and interline other lest lead in either one of 
Ihe receptacle slots on the other end ol the cord, making sure 

II.' l-fil k-jd . -t'.i- :•-■.:<! -i.il.il" >•<■'• fur •[■--(ila:f I 

tig 9). if the needle indicator does not move lo 0- ohms, or il 
the continuity buzzer is being used and does not sound, insert 
the tesl lead inio ihe other receptacle stoi. again making sure 
of good contact. If ihe needle indicator does not move lo -0- 
ohms, or il the continuity buzzer is being used and does nol 
sound, the cord snoukJ be replaced. 




7.2 Appliance Cords 

Unpljg the appliance from its power source. Turn ils power 
switch to the ON poston. Touch the lest leads to the metal 
prong ends ol the cord The tester should rtdlcaie a low 
resistance value. H nol. flex Ihe cord while the leads are still « 
contact with tie metal prongs. II ihe needs indcator moves 
sporadcaly. or i Ihe conbnuily buzzer does not sound, while 
Ihe cord fleies. there may be a broken conductor in Ihe cord. 
II the needle indcator does not move at at. or Ihe buzzer does 
nol sound, there may be an open circuit in the appliance. 

is 



Should it be determned thai the cord is not the source ol the 
problem, the appliance may need lo be disassembled in order 
lo pinpoint 'he problem Refer to the owners manual of He 
appliance The manufacturer ol Ihe apptance may require thai 
Ihe appiance be serviced only by a quatKed repair lechrteian. 

7.3 Fuses 

Mole; With Ihe power OFF. always remove a (use Irom ils 
socket before testing il. With cartridge fuses. Much Vie lest 
leads to each end ol the fuse (see lig. 1 0) H ihe fuse is good, 
it* npeale indicator wil move to -O ohms, or if the continuity 
buzzer is being used I should sound. If not. replace the luse. 
On plug-type fuses, touch the ihe tesl leads on Ihe bottom 
contact and the otier on the threaded metal contact (see lig. 
1 1|. On lime-delay, larnper prool fuses, ihe other metal contact 
is at the lop ol the ceramic threads. 




7.4 Switches 

Cut ofl the power source lo Ihe switch If necessary, remove 
Ihe switch Irom whatever it's mounted to. Turn the switch lo 
Ihe ON position and touch the lesi leads to the switches 
terminals (see lig 12). H the switch is good, the needle 
indicator will move to -0- ohms, or il the contnutty buzzer is 
being used it should sound. H not. replace the switch. On 
other than two-way SPST (single pole, single throw) 
switches such as three-way igN switches or double pee 
double throw (ON-OFF-CWl switches, in each ON position 
you will need lo alternate Ihe lest leads between the 
switches terminals to determine wheh two terminals control 
thai ON position. 



IB 



Figure 12 




7.5 Heating Elements 

Household appliances such as cot lee makers and water 
healers contain healing elements which may require 
troubleshooting.. When makng contrtuily checks on hearing 
elements disconnect the dement(s) Horn the oreuit)s) thai 
supply ittiem Touch me lest leads, one on each end ol the 
element and observe the neede aidcaior. The readng should 
(ideate Uv> ohms. II the needle indicator doesnl move, or il 
(he conbruity buuer is being used and does not sound, the 
heanng element is broken. I' the eiemem(s) show thai 
continuity wisrs. lest lor continuity ol the 6rcu«s) thai feed 
the eiement(s) . 

7.6 Thermostats 

Make sure the thermostat control is in ihe OFF position. 
Remove the thermostat cover. Touch the test Bads lo Ihe 
contact porils on Bio thermostat. The needle iidcalor shoutd 
move lo read -0- ohms, or il the continuity buuei is being 
used * should sound. If not. elher one ot Ihe contacts may be 
klipf- O' broken. 



8.0 Decibel Measurement 



The decibel feature of this muttmeter is lor transistor gain 
measurement in electronic circuits and should nol be 
contused wth audo decibels This function is used primariy 
by electronics lechnoans to measure Ihe power gain in 
transistors, and Is rarely encountered in home 
project appfcaMrtt. 

1) Fully seal the lest bads in He cor reel input jacks 

2) Set Ihe functon'ange switch 10 any one ol tie AC voltage 
ranges and read tl>e deobel measurement on Ihe bottom 
lred| scale ol the laceptaie Based on the AC voltage 
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range you selected, you wil need to compute Ihe actual 
measurement by using the decibel conversion chart 
located al tie bottom righl ol Ihe faceplate. 

Important: For absolute deobel measurements, cicu* 
impedance musl be al least GOO ohms. O- decibels - 1 
mllWaH in a 600 ohm Impedance (eojuvalenl lo 0.775 volts 
jcrc&s 603 Ohms). 



9.0 Battery and Fuse Replacement 



1 ) Remove Ihe screw* in Ihe battery lute cover and carefuiy 
separate Irom the Iront. 

2) ttoletlwpolarilyotlhebaitefeswlwnrerrwvingrhem 
Irom Iheir compartments and replace. 

ft Use G6 catalog number GF-0306 5 Amr>250Vo» 

replacemenl luses. 
4) Careluiy replace ihe banery tuse cover and lighien Ihe 

screws. Do not overtighten Ihe screws as this may Strip 

the threads in the tester housing. 

Order Form 

Learn more about usiig multimeters with View To Use Your 
MrtOesier For Electrical Testing and Tioub/ruMobtg' A 

•D&fiLWL- -.i.:-' \i ir ._j .ir -jIl-j .h.J di:;ifj| ru. r i-.'tt":. O-ily 

available in English. Conians nine chapters ol easy lo 
understand instruct ens on basic household, automotive 
electrical and electronic circuit lesling. Packed wilh 
iiuslrations. Paperback bound. AvaiaKe wherover 
multimeters are sdd or: 

For customers wilhfi Ihe US. send check or money 
order lor $15.23 per copy IS 13 23 plus 3200 per 
1:1(11 '.I p-ini j-id trafdirig) to: 

Gardner Bender 
P.O. BO* 3241 
Miwaukee. Wl 53201-3241 

lttm« 

Md«M 

City Stale Bp. 

CTy. OrOBted 




